Willingness to Accept, Willingness to Pay and the Income Effect
The disparity between willingness to pay and willingness to accept in experimental and survey settings remains a troubling anomaly and a seeming challenge to the consumer model of Willig, Randall and Stoll. Madden. and others. In a typical experiment, a subject is given a good. like a coffee mug, and asked how much he would sell it for. This is his willingness to accept (WTA), also called compensation demanded or willingness to sell. Another subject is not given a mug and asked how much he would pay for one. his willingness to pay (WTP). Willingness-to -accept is almost always higher than WTP. around seven times as much on average (Horowitz and McConnell) . The research that this disparity has attracted seems useful both for understanding preferences and for establishing the reliability of survey methods such as contingent valuation.
Although there are several explanations of the disparity, often expressed as a ratio of WTA to WTP, our interest lies with the neoclassical explanation provided by W.
Michael Hanemann in 1991. Building on Randall and Stoll. Hanemann shows that the disparity (i.e., the ratio WTAJWTP) can be large and still consistent with neoclassical preferences when there are few substitutes for the studied good. Hanemann demonstrates that for exogenous quantity changes, the difference between WTP and WTA depends ratio of the ordinary income elasticity of demand for the good to the Allen-Uzawa elasticity of substitution between the good and a composite commodity. When the elasticity of substitution is low, this ratio will be large. The ratio WTAJWTP will then also be largel.
In a recent publication (Hanemann. 1999 ), Hanemann appears to consider the possibility that preferences are reference-depende nt. and that this may cause disparities between WTA and WTP.
This result is intuitive. When goods have many substitutes. gains or losses from increments of the good are constrained by the available substitutes. and the difference between WTA and WTP will necessarily be small. When a good has few substitutes, a gain may be moderately valuable but a loss could be irreplaceable. and the difference between WTA and WTP would then be large.
The drawback with this explanation lies not with its logic but with the difficulty of refutation. Since most of the goods studied are not available in markets, market measures of elasticity of substitution are not readily available. Introspection about their magnitudes is also weak. Indeed, it is easy to imagine an alternative evolution of this literature in which economists might have decided to use estimates of WTA and WTP to infer substitution elasticities rather than the other way around.
Fortunately, the WTA/WTP ratio can also be expressed in terms of the income effect on WTP, as shown by Robert Sugden. Let V(y,x) be the (indirect) utility when y is income and x is the a rationed good. such as a public good. When the endowment is (Yo,x0), the individual's willingness to pay for an increment xi-xo is defined by V(Yo-WIT(y0),x 1 ) = V(yo.,x0). Willingness to pay is a function of income and xo and X. but in this example we can suppress arguments xo and xi. Similarly, when income is y, we have V(yi-WTP(y1),x1) = V(y1,x0). Willingness to accept is defined by V(yo+WTA.xo) = V(yo,x1). Set yi = yo+WTA.
Sur main observation comes from V(yo+WTA WIT(yo+WTA),x1 ) = V(yo+WTA,x0 ) = V(yo,x 1). This expression allows an intuitive appreciation of the implications of an observation on a {WTA.WTP } pair. The ratio WTP/WTA can be used to predict aWTP/ay, which we label the income effect. The derivative aWTP/ay is the change in willingnessto-pay for the good in question when income increases. Equation (1) can also be used to predict the income elasticity of WTP, r= (y/WTP)aWTP/ay, if we have data on WTP and income. (Note that this is not the ordinary income elasticity of demand.)
Our key result is that the components of equation (1) The basis of our empirical work is a comprehensive dataset on experimental and contingent valuation studies that provide WTAJWTP (Horowitz and McConnell) . Our technique is to use these data to calculate the implied income effects (aWTP/ay) and income elasticities and then to compare these with magnitudes from the literature. We propose three sources for comparable income effects. To preview our conclusions, we find that the WTA/WTP ratios provided by o r comprehensive literature search imply income elasticities and income effects that are implausibly high; much higher than income effects found in the literature: and much higher than income elasticities estimated in the set of studies from which the WTAJWTP results are drawn.
Based on the evidence below, it is difficult to accept the idea that the observed ratios of WTA/WTP, garnered from a remarkably large and diverse set of studies, are consistent with a standard neoclassical model. Substitution among goods seems an inadequate explanation for the divergence between WTA and WTP. The variable that is the focus of our analysis is mean-WTAJmean-WTP where means are taken over all subjects in the experiment. Most studies report only mean-WTA/ mean-WTP even when WTA and WTP values were collected from all individuals, so that it would conceivably have been possible for the studies' authors to have calculated the mean of individual WTA/WTP ratios. Only two studies reported both the mean of individual ratios and the ratio of mean-WTAJmean-WIT. In both of these the mean of individual ratios was higher than the ratio of means.
Data are summarized in Tables 1 and 2 . Readers are referred to Horowitz and McConnell for discussion of how the data were compiled.
Perhaps the most interesting finding for this paper's purpose is that on average.
the less the good is like an "ordinary market good.-the higher is the ratio. The ratio is highest for public and non-market goods (including health and safety items), next highest for ordinary private goods. and lowest for experiments involving forms of money, either lotteries or timing studies. Horowitz and McConnell further find that a generalization of this pattern holds even when survey design features are accounted for.
This pattern, seen in Table 2 . is notable primarily because it appears consistent with an elasticity-of-substitu tion argument. Higher ratios are observed for goods that most economists believe have fewer substitutes: Non-market goods likely have fewer substitutes than ordinary market goods: health and safety items probably have similar substitution possibilities with public and other non-market goods: lotteries have readily identifiable substitutes. Unfortunately. this is as far as the elasticity of substitution argument takes us.
Intuitive Plausibility
Sugden's result in equation (1) shows that WTA/WTP (or WTP/WTA) can be used to calculate the implied effect of income on willingness to pay, awTPIay. This derivative is the amount by which willingness to pay increases when income increases.
Since willingness to pay is bounded above by income, the sum of these marginal effects across all goods must equal one. Strictly speaking. aWTP/ay is a measure of the income effect for the particular good described in the experiment, not simply for a generic good of that type. But even for generic goods. the implied oWTP/ay numbers are high. than 80 percent of an extra dollar to any of these experimental or survey goods, given the rich set of goods that could spend this money on in the real world.
Among the goods types shown in Table 3 . ordinary private goods and lotteries might appear to have the most substitutes and health and public goods the fewest.
4There are two basic decisions that are made to calculate the quantities in this paper: whether to weight the results of the individual experiments and whether to use the mean of the WTA/WTP ratio to calculate awl-Nay or use each experiment's observations on WTA/WTP to calculate a mean awmay. We use weights to account for different number of subjects in each experiment and because of possible correlation of experiments within a study: see Horowitz and McConnell for details. We use the mean of the WTA/WTP ratio because it reduces variability, especially in calculations of income elasticities, without substantially changing_ our conclusions.
Indeed. this is the interpretation that neoclassical demand theory would put forth for the high WTAJWTP ratios. Yet that theory would also suggest that for any of the health or public goods. in the form described in the experiment, respondents would give up over 90 percent of a lottery winning or salary increase, for example. to pay for those goods; respondents who were richer than average by $100 would have a willingness to pay for these goods that was $90 higher than average. Again, this implied income effect suggests implausible preferences.
These arguments about the intuition for WTAJWTP are convincing in their own right. Nevertheless, we next look at some income effects measured in the literature.
These show that the WTA/Vv7P measures are not merely out of line with basic economic understanding but with other experimental results as well.
Valuation Studies
Although a large number of contingent valuation studies have been conducted.
information about the effect of income on WTP or other measures of value remains diffuse. In this section. we draw on the few reviews and broad conclusions that are available.
The most frequently estimated contingent valuation model is a linear-in-income random utility model. which implies a zero income effect: aWTP/ay = 0. This assumption most likely reflects a belief that for the ranee of incomes in any set of respondents. differences in WTP by income are minuscule, rather than a belief that aWTP/ay is strictly zero. Such low income effects are. as we have shown. incompatible with the observed \VIA/W-1P ratios. In the studies gathered by Horowitz and McConnell. just 4.9 percent of the WTAJWTP's are less than or equal to one.
The remaining WTP studies (those that allow that aWTP/Ery 0) typically report results either as income elasticities or as both elasticities and income effects. Income elasticity can be calculated directly from the income slopes, given observations on willingness to pay and income. Hence the informational content of income elasticities of willingness to pay is almost the same as the income slopes. Nonetheless, because there is more evidence and discussion of these magnitudes in the literature, it is most informative to explore the results through the income elasticities. These are not ordinary income elasticities and they do not need to sum to one. For WTP, the sum-to-one restriction applies to aWTP/&y. Because of these differences, intuition about WTP elasticities is weak, as Flores and Carson note: intuition about WTP income effects is much stronger. This is different from ordinary demand studies, where intuition about elasticities is probably the stronger feature.
McFadden and McFadden and Leonard, in a study of wilderness areas in the U.S., find a low income elasticity of willingness to pay. McFadden and Leonard find income elasticities of WTP from -0.203 to 0.371: they settle on an estimate of 0.269 (p. 184).
McFadden points out that reporting and grouping errors would attenuate the effect of income but could not account solely for the very low elasticities, and raises the issue of whether such a low elasticity reflects rational preferences.
Kristrom and Riera provide a similar but more pervasive findng. Surveying the available studies of WTP for environmental goods in Europe, they regress WTP as a share of income on income:
(2) WTP/y = a + by and find that b is significantly less than zero. A coefficient of less than zero implies that the income elasticity of WTP is less than one.
Flores and Carson develop a model that explains the income elasticity of willingness to pay. They conclude that there is no a priori reason why income elasticities of demand need be greater than one for luxury goods. However, they note that a number of studies have shown income elasticities of willingness to pay less than one.
To see how these results compare with our WTAJWTP values, we constructed income elasticities by type of good using the formula: Table 4 .
The implied elasticities are in Table 5 . The implied elasticities are quite high, ranging from 80 for health and safety to over 3000 for lotteries. The elasticity computed for all goods is 123.5 These are much higher than the values reported in the literature.
Citing empirical studies on the environmental Kuznets curve, the demand for recreation 
Internal Evidence
Our discussion so far has dealt with the inconsistency between plausible expectations of behavior or estimated relationships between WTP and income, and behavior implied by the WPAJWTP ratio. In this section we look at the internal consistency between the income slopes and elasticities that are estimated from survey responses and the income slopes and elasticities implied by equation (1). We do this for the set of studies whose authors have estimated income elasticities or slopes. The internal evidence uses only a subsample of the data because only 27 experiments have reported income effects or income elasticities of WTP. But it allows the testing of two independently estimated responses for consistency Table 6 lists the estimated income effects or elasticities based on coefficients in regressions of WTP on V. in(WTP) on in(y), or WTP on ln(y). These are the studies'
values. reported by the study authors. Income effects are small or even negative. The elasticities are uniformly less than one and many are not significantly greater than zero.
The measured income effects and elasticities are similar to those found in the rest of the literature and described in the previous section. They are not, however, consistent with the values implied by equation (1). as we show next.
We compare the estimated elasticities with elasticities implied by the ratio of WTA to WTP. Many studies had more than one experiment and thus report multiple WTP and WTAJWTP results. Let a case represent the kth experiment in the jth study. We calculate the income elasticity of WTP as:
Note that in a few cases mean WTP is not available (only the ratio is reported) and in other cases. income is not available (just the income effect.) When income is not available, we approximated the income by taking the unweidited mean of income from the observations in Table 6 . When mean WTP is not available, we do not calculate the elasticity implied by the ratio: these studies are not included in Table 6 or 7. All calculations are based on income and willingness to pay in 1983 dollars. Table 7 probably bias the correlation toward zero, it seems implausible that the bias could be big enough to make the two sets of estimates the same order of magnitude.
In addition to the elasticities. Table 6 reports the income effects measured in several of the studies. They range from -6.68 to 0.0029. Consider the positive income effects in studies 8 and 18. For study 8. awTp/aY = 0.0029 and for study 18, aWTP/say = 0.00042. These are the estimated regression coefficients. In study 8. there are eight experiments that provide WTA/WTP ratios. These ratios imply aWTP/ay from 0.59 to 0.99. In study 18, there is one experiment whose WTA/WTP implies a OWTP/ay of 0.80.
For study 8, the implied slope is about 1900 times the estimated slope, while for study 18, the minimum implied slope is about 200 times the estimated slope.
Conclusion
The debate about the gap between WTP and WTA has previously been studied by searching for evidence of substitutability (the neoclassical hypothesis) or status quo bias, essentially testing for neoclassical versus psychological theories of preferences. In His paper, we study the gap differently. We ask whether there are any circumstances in which the observed pairs of WTA and WTP can be consistent with neoclassical preferences. We use a result from Sugden who showed that the effect of income on willingness to pay can be approximated from information on the ratio WTAJWTP. We draw our inferences from a meta-analysis of 201 WTAJWTP ratios based on 45 separate studies.
We conclude that the ratio of WTA to WTP is too high to be consistent with neoclassical preferences. We base the conclusion on three types of findings.
(1) The income slope implied by the WTAJWTP ratio is very high when judged against intuition. 
